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(54) SERVO DEVICE 

(57)Abstract: 

PURPOSE: To surely detect off-servo and to protect 
a driving device even if an error signal has nature to 
turn nearly to zero in positions near a target position 
and largely apart from this target position by an 
improvement of device constitution such as provision 
of an integrated circuit (INT). 
CONSTITUTION: A DET 5 receives reflected light 
from the information surface of an optical disk 1 , 
detects the mispositioning between the information 
surface of the optical disk and the focus of a light spot 
as a focus error and outputs this focus error as an FE 
signal. The TNT 7 is inputted with this FE signal, 
integrates the focus errors and outputs the result 
thereof to a driving circuit (AMP) 10 through an adder 
8 and a switch 9. This driving circuit 10 drives an actuator 4 according to the input signal 
from at least the INT 7, thereby minimizing the positional error of a lens 3. A WCMP 1 1 , 
LOGIC 12 and loop switch 9 constituting a driving stop means stop the driving operation 
by the AMP 10 when the output signal from the INT 7 is off the prescribed range. 
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3ewpwja±a«Lfci * KtMeei&^Rwei&iMis** 
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i367-r ^ ^ 1 oflttHBi ottlisa, o4U, 7^-- 
*^j.9-^«K*S^WpU0ftifi^a:SJ: ^ft14S 
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N T 7 Offl^W-g-OTWjettB^ t =5: o fc«8WT£l±.* 
«UCi:«rL0G»I C 1 2tftffiLT^t>;^-/X>f 

*U*. ^»«»*lcJ:«INT7oa«a9»*:a*rtt 

[0 0 3 9] H5tt*3&M^)*2 0||j6«|S:^Lx Ell 

JS«tCi5V»T, DET5*6^7*-*W5-fitF 
E^A/D»il 6KJ: ijf-f y^/U7*-^^*Jft* 
jLT^-f ^^^«*«a*E« (DSP) 17KA»S*L 
h Q DSP170tUJf-^l^ D/A«Sl8i:J: 
iJT*n^mHE«fcSSS*u AMP10i:A*Sft*o 
[0 0 4 0] 16 *4D S P 1 7^7«^4ftaOy^-*- 
;i/7D-St/^to D S P 1 7 fi, COMP6^Kii: 20 

ffl^-r^fiffljt^^ai 0 1 1 NT7<o«ka*wffls 
tsa»*n o2t, jn*» 8 o«3a»cffls 

1 1 3 £ Srff-9 o D S P 1 7 (4. te*SJt^#L3 1 0 1 T 
(4. fin#l 0 3, 1 0 4 t, AMBcA. B, COIftgCl 0 
6, 1 0 7, 1 0 8 i, f^fy^^f-^ADOltV 

> ^BSMoag 1 0 5 t Srfi^ «^#LS 1 0 2 -c 
14. SP#1 1 0 fc, #&D, E^)#f 1 0 9, 111 

t. f >f - ^ o 1 1 > y 'j > ^^noii 1 1 

2 tiff^o 

[0 0 4 1] i" DS P 1 7(4. {frtB3t^#kS 1 30 

0 1 Ti4. ifj^Il 03tAD + A- Zl=NZli 
^SC^tffv^ ifjUIl 05tZl=NZl4^1t 

v^y >^i*n^aB*ifv^ ifMii o 6, 107 

■CA • Z 1 . B • Z 1 4&«#*trv^ «-g-j&a 1 0 4 
"C (N Z 1 + B • Z 1 ) 4-6iD**1fv^ ffilll 0 
8t (NZ1+B -ZD • C=c omp^^tl^ff 
^ o £ fc. D S P 1 7 (4. 8MM&« 1 0 2 T'14. 
I109TAD - D»S**S:ffvv gffell 1 1 "C 
AD • D + E • Z2 = i n t fcfcinWSrfi 1 ^ 

1 1 2TM n t=Z24^)lt>7''J>WI^Igi 40 
ffv^ Milll 1 lt?Z2 • E&&**S:ff 9o 

T, D S P 1 7 tifl-g-fea 113tcomp+int = 
DAfcAini#*fTdo A, B, C, D, E, F 

ttse»«!fc Zl, Z2I4^&. NZ1, NZ2*4-B# 

[0042] EI7 (4D S P 1 7ffi^l7D-tf 
i"o ^tOjHl7n-lif>fy^;Vf-^AD^t>7' 1 J 
V^JHJBfefcftia**-* tO'ttio DS 

P17li^f^2 0 1-C7*-*^*- #*rHtTi- 
4iiit/7t7?* r FONa i l'C*«»*S*iR||fU F so 
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0M= 0t*iH^f 7^2 0 9TT*-^DA*r 0 £ 

[0 0 4 3] Sfc. DSP17I1, FON=lt^ti 
If, ^7 7^2 0 2t±EM*«Il 0 1 Srffvs 
*?. NZ1=AD + A« ZK comp= (NZ1+B 
•Zl) • C. Z 1 = NZ 1 »4»*tff7o D 

5 P 1 7 (4. 77 p 2 0 3 T±S#^S 1 0 2tff 
v\ int=D-AD + E'Z2, Z 2 = i n 

[0 0 4 4] DSPHIi, ^777 p 2 0 4tt 

-;^7n-77/OV^l -e*&*5tf** 2 PJBf1"&o 

-ssic d s p pr«ft t*- * «sb * 

£*K Z<Db&, t^7n-77J r OVi t li:ft 
i 0 DSP17li, *-;t-7D-79^0V4 t lt* 

6 *¥J»fi" ^ ^777^2 0 30^ 
t^-M-7n-^jg:^/:^\ i-4tet>. f*5MBs 

[0045] d s p i 7 a. »4^daa i o 2 o»*a«fi 

ftLTV^ttn^-r7 7 p 2 0 5^5i^. SMMQsSl 0 
2 (Ofe***fi3fOLTV^tLlf^T-y ^2 0 7^«tfo DS 
P 1 7*4. ^f77 P 20 5"CI4*>f ^3E»T I ME* 0 
tCU ^T7y2 0 7tli^^v^TIMES:loii 
JiHUf7-/2 0 8TT IMEOf^fK^i 
x.fc^iT-5***IIBf-rs 0 DSP 1 7*4. T IMEOtt 
WSfK^®x-CV^^T7 , /2 0 9^M, -r- 
^DAt0tUFOMi:0knii:i:J:9 7*-* 
^t-«t7if^o D S P 1 7 *4. T I ME 

*-sKttf^*ttff+*o D S P 1 7 (4. 77"2 
0 6 -C (4 D A KttffliI** Jtft* c o m p t «^iSSft 
*i n t *tt#Lfc*«r-5-*&o T(4T = r'- 

[0 0 4 6] HI 8 (4f£ 2 <0|lifc«OlMtO*T-**i"o 

V > X 3 Ott«**IE L v^jgcfit«* SI £ o tLT D 
ET 5 *&07 * -^X^c^->d-§-FEi4— Kftfcfcfc 
*K 4fc. 0ttfifcg5& o DS P 1 7(Omif«-^DAt4 
«#ififtft*i n t**Rtt$*iT*»H-i#iniU tawv 

FONi*0 £ft <K DAfc0fc4&o 4*. l»^*Jt*6 

t-^^t7t^J:^:L-CtJ:^o d*U4. 117^ 
g^o-tci5V>T, 7"/2 0 4t^-A-7n-7 

o t (4 m-c+^-eab ^> o 
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[0 0 4 7] z<om 2 <D%mm-?\$. ±e» i <ommm 

n^h/'J^JWit^SSo ttz* DSP1 
£ & o fctt«3&» T £l±a* L^utWltJi^ 

[0 0 4 8] H9»i*»W^*3 0|Sl(li«*r*i-o 
»3 0|gik«tt. 2, 9, 10O»Hi 

77^22 h ^ 9 7*>^- 

#*«<0«T** o 767^*^2 1 OfiMRffifctijfclf* 
3<0*S**fcO#tf-A**l'VX2 4 tCJ: «3 

fcie«+&*m^»»ir«^R»tfe*tT*^>f 2 1 

^Tfg-t**^ 7^f-ax-^25t:J:i5««h77^2 

[0 0 4 9] IftO F 9 7 * - *HI?8D E T 

2 6*4, *lf-AkI«h5 7? 2 2 t<D^^<D^L 

^>^^^-hjSCTH l 0 itch? y*>y 

X7-ifTE^Mt^o toh7^>^7-f 

■g-T e a i ooit # F77^^i jawi-i-a KiariEiB 

*«-C*-&3&«. #7*4** 2 l±S>fl|«h??* 2 2 4* 

[0 0 5 0] h7 7*>^7-M^TEI;^ffl3I^*i 
fltEItt (COMP) 2 7fc«»EI» (INT) 2 8t:A 
2j£*l£o COMP27. I NT 2 8, in©S2 9. ^ 
-^>f-;f30> AMP3K WCMP32. LOG 
IC33WU ±Blin OSHfc«C>COMP 6. INT 
7. SnffSJ8. ;i/-^>f 7^9. AMP 1 0, WCM 
P1K LOG I C 1 2 fcl5l*H-«t&**-r*o fc« 

[oo5i] y*-f 7?- 3 0#t>Ot gJi. CO 
MP27MNT28 \zi oT|«^ *Lfc«-^4«AM P 

3 1 fc#x.e>*U AMP 3 l^A*ffi^m£E(*Jt^Ot/c 
WStiT^i-x-* 2 5 MUT^fax-^ 2 5 

h h77^22 ± ? tz 

[0052] hi i \±mz <r>$mm<D Y 7 v 
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#4*^*tfci:#0«ift**i-o Italic- 3 
O^VC, h*«fliaih 7 7 ^ x n ±i:t-# 

TEIil5l*0-C*& (01 0#fl8) o «f*JTo"C*#4 
«S«»~J: *) h7 7^r>^-^mfei6/:tt^o 
#*#7 h (U>X2 4<9&tt) iiUlOT*^ 

[0 0 5 3] hfy*>W-f*TEIi, ft-T-f* 
? 2 1 ±<Dlf ffi h 7 7 ^ 2 2^ft-r^^ , ;r-c{iiE5S 

tfOftacOS S i&£ 0 INT28l^77^r>^X7 
-«fTE^^o<i}«^U INT2 8 0HJ»fl^ 
^tCiiiD-t^o INT2 80fflMWCMP3 2 
<0LI^«THS:»x4i:, WCMP 3 2 
Hit:4* 0 w^4«— jg«FlB«Ftt*ii*i:, LOGIC 
3 3 0ffi*«-g-*Ci: *)/l/-:/*>f 7>3 0^t7?tit 
F^^ + ^^t-WtVSft, AMP 3 l&tfT^ 
ax-^ 2 5 »ca*t-6«8t*«0 K4& 0 L/:^T, 3t 

20 2 1 F77^22 *tftEV*J.'J Titfiiv^ Li 

AMP 3 1 ^T^^jl-^ 2 5**jBW»£fcJ:oT«« 

[0 0 5 4] £OJ:dKj|5 3 0Htt«-ett. I NT 2 8 
Offi;£l«-§-4*WCMP 3 2 0L§vvffifcJ: *)*i*Bf5e 

9 y*>y^7-i>mi%Kjz£^mz0ft&l l ztt:Z>± o 

^-9--sK^tL«r«a-Cg. AMP3in^fax-^ 

fc. I NT 2 8^ttJMW^Wt 
TJ0Lt*«L*:££:*LOG I C3 3 "C^m LT^^ 
-7*>fy^30**:7-f&£fcfcJ: »3t-^?:t7t 
&GD"C\ $*ffi«I6«fc J: 4 I NT 2 8<OS«W^^m* 
■Ctt*- #4**7 L&v>J; $ ttS, -9— 

40 [0 0 5 5] 131 2 li^fMgofM ^HJfe^S^^L. H 

ttwi. «*a i - 4 , 9-12 ifi«o%?goiiife^jT' 

±fe^3 0SM^It*^v^T. »2 0*16«^i5lt 
^A/D 16. DSP 1 75^0/A 1 8 « 
A/D 3 4. DSP35JC;D/A36^ 
-T&o 7tr/iL> D S P 3 5 \±m 1 3 tim? u - * 

:^l7n-iiAD3 4^^f>fy^;vf- 

feOi:1-4o DSP35I*> ^77^301^^77^ 
50 >^-4eSrHtri"& - ^ t^t77^TON^l T** 
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2>ti>®frmffiL. 'TON=0-C**tlf^x -J-7Z 0 9 f 
f-^DA40tL TOMiOtt*. iWiF77 
* V*''*- t-r-Si £ iZteM-f&o 
[0 0 5 6] DSP3 5J4. TON=lT*abtL 

If, 7^3 0 2.tDET2 6#l9Oh?5'*V^ 
5-IfTE*A/D3 v * Mfc Lfc7*- * A 

^afcfi^o dsp3 5i±> ®.&mz-%m-e 

14, NZ3=AD + F ■ Z3> c o m p 2 = (NZ3 + 
G ■ Z3) • H, Z 3 =NZ 3 i^f^flL^ffv^ 9^ 
STI±. int2=I-AD+J-Z4, Z 4 = i n t 
2 4iSf^ff% F, G, H, I, JI±5e& 

Z3, Z4li^&> N Z 3 , NZ4fi-B#^&, 
c o m p 2 liteffiJt^&SilSm. i n t 2 (i8t3>j&9*£ 

[0 0 5 7] #CK, DSP35li, ^f?^3 0 4tt 
7 n - 7 7 V rt* 1 "Cab £ -ts^ir^WSi-t i> ^ 
fcKJ:»K '^3 0 3 OigJg-Ctf-^-^n-TFjg 
£-sfc*»5*, 3t3*k9*ft*i n t 2*^*0 

LTV^^5^**J»f1-*o DSP35li, a^S^ 
lint 2ri*i£fflLTV>&tt*Uf;*'r v 7*3 0 5 --it 

a^S^i n t 2timftLr^titfX-TV-7 3 
0 7-^iItro DSP 3 5 (i, ?/3 0 Sfli^'fv 
gS&T I ME 2 £ OKU ^f^7 r 3 0 7tlJi''f "7^ 
&T I ME 2 * 1 oJfiuS-^T^-r y 7°3 0 8 fT I M 

KJ:*), *-;<-7t3-««3T = f-^AD©t 

>^»XK2jfML/c*^ : 7^**iJ»fi-*o 
[0058] DSP3 5fi, T I ME 2 O'ft^Bf^'fiK 
2 *jex.-CV»tHf^7- •J''7'3 0 9^jt<fc, r-^DA* 
OtLTTOM^OttiitCiO h5'^V^t- 
**it7in, ifz, DSP35I±, TIME2©« 
jm^lK2£ffi;tTV*fctWf;*x;'7*3 0 6 ■'Hi 
-9--5KS)f^4-^=ff-rS 0 DSP 3 514, ^f?^3 

0 6tM4DAKft*Bit*i£gi£*c omp 2 
fe* i n t 2 *JD#t^1ISr-§-xS 0 

[0 0 5 9] HI 1 4 itZ<0&4 0niMfflV>W)ftZ*-to 
r<Of 4©Mfli, ^3C0HJS^Jt|W|«lC, «*ZH4b7 
•y ^-9- (TON=l) T, ^^yhi 5 

7 •>*>^7-'(t-i-TEI±{itJ0-e*So H#^lJTof 

fc, «7>?S#ie* i n t 2 < * •? , U 

sOV-emu-fZo tit, t-^-7n-77^0V# 
lKfcl), *<DVtm#--'fcftr$Tftffi.Ltzh. TON = 
OK&oT b^v^V^-^^Sft-So 
§, *7-v 7"3 0 A= 0 t% 9, AMP3 

1 RtfTff-z-^-f 2 5 KaS8tt*«iffi*i.*-i t^fr 
<, L/^oT, AMP3 lM7^fii-^2 5(0 

K J: i> Jb S ft. o 
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[0 0 6 0] £<OfM wHttW-CJi. ±IH»3 <0||JSM 

E«f-( v^Wt-CD S P 3 5 £fflv>-CfW5f 

3* b ^ 7 >* ft Sfc, DSP3 

5 r-aTi-ifQia^sof&^p^ai iff 9 ot\ i&a* 

<riJ„ * «t3-«3MS* i n t 2 VWrfe 

nmtt- 1 4 o Tia-tai* u * - 1 u r * 

* 7 -f -SOT, «73-«»iK* i n t 2<0®iS 

*3 0Hife«aiS^4 0*ife^Ki5^-c, - 
ffl T J± * r A <0 ft« J: c T J4 0 T & J: v> 0 
[0 0 6 1] 

[0 0 6 2] »*«2te«<05l^lcJ:tltf, *tj««-*«r 

**3f 36^ Fflm±S« L ~ # * * ^ L T ngeffiS) 

♦ K x <OM& w * ^ m * T »4 * - *** f * 7 L 

H ^ -g- - m tfe* ^ & i t **-c £ * o 

[0 0 6 3] m-&1$.3WgL<r>$kW\z .fcfttf, Mff^ftfr 

§^ea^fi:a**ii8£?*'£.-9--'K^fi-c*>oT, itr 

^a^s t z ffi x. , ;wf^>*? ^-^ao-a^ts: , 
so oa^ffofew^^aii-'&i&ft^tis^ai:*^, a 
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[oo64] m&m 4 e«©»9!k i iitf, m®mmz w 

■f-»a^« it*jt, iof-fv? ^m^tm.^®. i± , 
#tt^*< t tt»faafl«»tt*Kjecfcfl[*«HE«a 

S-*? •*-<£. ££KJ:iJ, frf&*H;: 

■9— awuftaifcfc * - £ i f T § * o 

[0 0 6 5] »*«5EttOfSW»wJ: jfef-f 
t(O0:f^V'4 ; 7*-*^i7-i:Lt^(liti7*- 

ft< t'bc©afl-*«offl*fl-e-Kiscrite3t^#?' 

hoisjft * ME 7 * - * * 7 - £ 4 * * [pj^fglfc 

-r * mm^s. £ » *ri2»#*«©m#«*:4*»rjeo*H 

ih^S£Sr«i.7tWC. mtt8i<DtiiJjm*§ri> s ffifc<D& 
Bft £ * fcB*li*« £ LTt- #* * £ £ 

[0 0 6 6] 6 Cttajgnc: i *L»f> * ? 

-^sis-cjbo-r, «fEffi*ffi£ttrE*^*y Kojija 

£ (OttfiX v i y a - * * 5 - £ L TtfetB-f * 7 * - 
ft < £ 4> £ 03«»#IIOB*WKId tTflME*.* ** ^ so 
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h<ogu££iiJE7*-#xi5-;dvh£ft£;&ft^ft 

WLvwmmft * w it s * & suae jt#« £ * « *. tz <n 
-c% «»*soffi»«*#»f3eieii^ £ ft o fc«»#»f 

i*»5HM£0®&l$ft;fcffl;*m±*->Kj4 ? *7 Lftv* 
idKTS, -9— #tt^j«-+fl-»c^*»Lfc4 I, 5111ft 
-9- - * mkt « i k S 4 o 

[0 0 6 7] H*S7SIR05&W^J:filf. jfcf-f 

*«tBi-*ttjBH*ujaai:*-**, a*i*^ft<tt«r 
Ea^#*»Kj©cfe«t«rE«aiBE*fcL, weft 

»*B»acJ:oTl&3W*ttaiU^:»'frKtWrEj6a«* 

ai^sEft©*^^***^, *»o, 7*-wx 

■e-*a#SSrfflv»r«*4*J«K-C*, 3^f^7>=Sr 
fi-4>l£^-C§4o fTt, ■T4 5>*/MS-9*ia#«-e* 

[0 0 6 8] 8 E^O^^tC i fttf , jfcTV ^ ^ 

- >k*«t * o r , tirlBfllttiB £ «na*^ # y v <om& 

b<7)&mXl'i7 LX&tii-}-2>7 *- 

i&LT&.sutaes-ti:*^.* v^;vffi^ftta#s£, :o 
r'-f s ;?m»if8ii, «-»j6at l-ciwib^ * - 

?r^mi-4i&#n^ffi^a £*-&*, a#«±^ft< tttwr 
E«fl«jws*Kj&i:*:«[*«fEiaaa*t l> ttrett 

«*m»a»wJ:or»f3efl!»»Bia*LrlSfBl*r«tlBUfc 
*fi-K«rBi&att** 0 £ LT|JE3t^*"y FOI,^ 
e«l«W*rflfJhi-4«>-r, il*a7Em<7>^OSb^: i fr 
«iM(lJMS*#BfJ&ieBiW.i:ft-sfctt»*« 

-T4i£irJ:»). a«-SI#iS*(Oi§iSMftli&«lc^LT 
[0 0 6 9] IS#^ 9 ffi^Ofl^tr J: Jfrf-f ^ ^ 
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h 7 7*>yt-#MT*ot, ItfSfll 
^Lhyyft HIE** # ? h 0^@^(6]<oe«X u £ h 

h5?*>^i5-*«fl'1-*«a#Kfc» 4>ft<fc<l> 
h77*v/i7- j&VN t * & ^Ifij^ffiHct & ffiSft#S 

h 5 ? * > v»«fk o ftau* * J; 

56a i mm-t & - 1 #x § » . 

[0 0 7 0] ffi^l 0B*©*WCJ:*UX, 

■9— #IB**+4H:£*Lfc*4, at* ft -9— 
tti Bit) «r ««r 
[0 0 7 1] flf&fll lE*t©»«fcJ:*tWr» #7*<f * 

If & h 9 y 9 t WE*^ # * t" <o¥m3jfa<D&W.X U * 

*<&&a*£*wsc.-cflrE7fc**? vimMLxmtzffi 

Sh 7 7*>/i7-^t&t7?SSt, 

ft < i >btfBafl-*IMS#»=«&Cfctt*«i2ftai6*i: 
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^^^m^a^a^ffl^-cffi^ft^tc-ei, ^xh 
[oo7 2] 2E*«>»Wfc.t*ur, jtf-f^ 

1**h?7*i:tMB#*#? FO*i*(!lOttiXl/t 

&ffi#Si:, i«b7 7 + V7*X7-ttlifSttlliL 
fcF77*>^X7-«;f^ v^MbLTM-f-gtaU 
*©»a»*K:J6tTllMKfc.*#y h SrlgibLTffEW 

Eh7-7^>^J-7-*a7>i-*a«-SI#i:, iWiS' 

ft < t tmnE«4a'j(ijttt#Kjec*:it*iiwB« ! att*i: 

u WEf&fa^m^atcicr^f^raa^L-ct&fn*: 

^ffiLTt^tclJE^a^**: 0 h Lxmit*#v V 
omWiZ&it-r&nX'. 1 E«<03§9lO5s!)*£ 

#U *-o, «^-jg#ie**^7£teH^tfto^®** 

^tt^Hitg^ S i t **T- S * „ 

[HM<Offi*ftSt^] 

[El 1 ] *§tmom 1 OHte0U«r^i- 7*n y ^ H-C* 

So 

[H2] i^^i <z>nmm<DW)fti7fi-ri"( ? 

[H13] 1 05-CTtC^3tt-2> L OG I C colt j£ £/jvr7* 

n y ? mx-$>z> 0 

[U4 ] -M*7*-Jii^X7-ff tUVXfitt 
[I3 5] *^<0^2 WHife^JS-^-t-7*nv^l2|-Cab 

So 

[I36] l^^2(7)^i£^^i5tt-5DSP**fi : -5«-§-5D ! a 
<0v^^-^7n-g|t 1 *S o 
[I37] raD S P Oj6i7n- Sr7j%-f7 0 — -^--v— 

ins] nm2<n%mm<D$>ft*7F'r9 4 Kisr^v- 
[H9] #f&i£<£>l&3 oitiS^s-^-r7*D -7 ^ia-eab 

[010] ^^3<D||Jfe^tziJltS««h7 7^i: b7 
y > 73- 7 — t <r> m x h z> o 

[011] mm3<onmmc>W}ft*7ji-r?-i ^ 

- h X&Zo 

[hi 2] ^mom 4 nmiMMtr^-tyo y ^ mxi> 
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23 
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[mi 3] m 


S4 <0"|Ofi«*wi5tt4DS P^I7D- 


* 7, 2 8 


I NT 




8,2 9 




[Ell 4] mm 4 <omifcffl<DMft*7*1- ? -i $ >?<f"v 


9,3 0 








10,31 


AMP 






11,32 


WCMP 


1,21 




12,33 


LOGIC 


3,2 4 




16,34 


A/D 


4,2 5 




17,35 


DSP 


5,2 6 


DET 


18,36 


D/A 


6,2 7 - 


COMP 


* 10 






[mi] 




[12] 




[113] 



41 



ZI2ti l Z^* 1 







<> 





-3t 



•5 6 



[B5] 



[H4] 




— 0 



[116] 




Pt 1 



CO 



V6 



/7 



DET 








DSJ> 


M 


9* 





























[118] 




[B9] 



DET -recoup 



F £ 



- 0. 
-0 



& Jtfi. @ 



27 



09 
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[H7j 
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